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Spatial modelling: parametric and semiparametric approaches
We give a gentle introduction on the two most popular methods for modelling continuous spatial data on a lattice, namely, Whittle's (1954) simultaneously specified models and Besag's (1974) autonormal schemes. As both methods are only capable to model linear relationships, we propose to approximate a conditional expectation of a spatial random variable given its nearest neighbours by an additive function, in order to catch nonlinear features in spatial data. The setting is practically meaningful and requires no unilateral ordering. The asymptotic properties of the additive estimators have been established for alpha-mixing spatial processes by extending the theory of the backfitting procedure (Mammen et al, 1999) to the spatial case. A bootstrap test of the hypothesis of the auto-normal scheme is outlined. Applications to real data illustrate that the improvement from the proposed additive approach over the auto-normal fitting is significant when nonlinearity or non-Gaussianity is pronounced.


